
DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service 
Food and Drug Administration 

Memorandum 

Date: . . 

From: 

Subject: 

To: 

Gloria Chang, IDS/Pharmacist, Division of Standards and Labeling Regulations, 
Office of Nutritional Products, Labeling and Dietary Supplements, HFS-820 

75-Day Premarket Notification of New Dietary Ingredients 

Dockets Management Branch, HFA-305 

New Dietary Ingredient: BioDiamed (Mormadica charantia L.) 

Firm: Kelatron Corporation World Headquarters 

Date Received by FDA: 2/l l/O2 

90-Day Date: 5/l 2102 

In accordance with the requirements of section 413(a) of the Federal Food, Drug, and 

Cosmetic Act, the attached 75-day premarket notification and related correspondence for the 

aforementioned new dietary ingredient should be placed on public display in docket number 

95S-03 16 as soon possible since it is past the 90-day date. Thank you for your assistance. 

Attachments 



DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service 

Food and Drug Administration 
College Park, MD 

Mary Ann Coral-Amasifuen 
Kelatron Corporation World Headquarters 
1675 West 2750 South 
Ogden, Utah 84401 

Dear Ms. Coral-Amasifuen: 

This is in response to four separate notifications you submitted pursuant to 21 U.S.C. 
35Ob(a)(2). All four notifications were received by the Food and Drug Administration (FDA) 
on January 3,2002, followed by an addendum dated January 10,2002. In follow up, we 
contacted you by telephone on January 14,2002 notifying you that the notifications were 
incomplete (see background of follow up below), Subsequently, you sent addendums dated 
January 18, and February 5,2002. We received your last addendum for your notifications 
dated February 5,2002 on February 11,2002. Therefore, the effective filing date for all four 
notifications is February 11,2002. 

As noted above, we contacted you by telephone on January 14,2002 notifying you that the 
notifications were incomplete in that they did not contain levels of the dietary ingredients, 
conditions of use, or copies of the full-text journal articles corresponding to the abstracts you 
sent us. We explained that the requested information would have to be submitted in triplicate 
(3 copies) if we were to consider these references in our review. On January 24,2002, we 
called you again and left a message that the addendums that you sent dated January l&2002, 
did not contain the levels of the new dietary ingredients as requested. 

Each notification concerned a different botanical that you assert is a new dietary ingredient. 
The botanicals are listed below by the Latin binomial name, plant form, and product name as 
stated in your notifications. 

Vitex negundo L. (pure leaf powder ) -- BioVitaNBioVitabronch 
Bhmea balsamifera L. (pure leaf power) -- BioRenal 
Mormadica charantia L.- Makiling v. (pure leaf powder) -- BioDiamed 
Lagerstroemia specious L. (pure leaf powder) -- BioDiamend 

The law at 21 U.S.C. 350b(a)(2) requires that a manufacturer or distributor submit certain 
information to FDA at least 75 days before a new dietary ingredient or a dietary supplement 
containing it is introduced or delivered for introduction into interstate commerce. This’ 
information must include the basis on which the manufacturer or distributor has concluded 
that the new dietary ingredient or a dietary supplement containing it will reasonably be 
expected to be safe. FDA reviews this information to determine whether it provides an 
adequate basis for such a conclusion. Under 21 U.S.C. 35Ob(a)(2), there must be a history of 
use or other evidence of safety establishing that the dietary ingredient, when used under the 
conditions recommended or suggested in the product’s labeling, will reasonably be expected 
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to be safe. If this requirement is not met, the new dietary ingredient or dietary supplement 
containing it is deemed to be adulterated under 21 U.S.C. 342(f)(l)(B), because there is 
inadequate information to provide reasonable assurance that the new dietary ingredient does 
not present a significant or unreasonable risk of illness or injury. 

FDA has considered the information in your notification and has several significant concerns. 
Based on the information in your notification for all four botanical ingredients, FDA has 
determined that the information submitted suggests that the intended uses imply or represent 
treatment of disease. The following are examples. 

l The botanical ingredient Vitex negundo L., the product name 
“BioVitafWBioVitabronch” implies a recognizable disease condition, the “flu”. FDA 
considers a brand name that includes a disease name or a clearly recognizable 
derivation of a disease name to be a disease claim. (See 2 1 CFR 101.93(g)(2)(iv)(A).) 

l Under the conditions of use for the botanical ingredient Blumea balsamzjkra L. 
(BioRenal) you state that BioRenal might be effective as a diuretic and as an anti- 
urolithiasis agent (chronic formation of kidney stones). 

l Under the conditions of use for the botanical ingredient Mormadica charantia L.- 
Makiling v. (BioDiamed) you state that the recommended use is that it may be helpful 
for blood sugar regulation and type II diabetes mellitus. 

l Under the conditions of use for the botanical ingredient Lagerstroemia specious L.- 
(BioDiamend) you state that clinical trials indicated that BioDiamend may have some 
blood sugar lowering properties in vivo and therefore the recommended use is that it 
may be helpful for blood sugar regulation and type II diabetes mellitus. 

Please be advised that any representation that a product is intended for the diagnosis, cure, 
mitigation, treatment or prevention of disease in man or animals suggests that it is a drug, as 
defined in 21 U.S.C. 6 321(g)(l)‘(B), and would be subject to regulation under the drug 
provisions of the Federal Food, Drug and Cosmetic Act. All drugs must be approved by FDA 
before they can be marketed in the United States. If you wish to market your products as 
drugs, you should contact FDA’s Center for Drug Evaluation and Research (CDER), Office of 
Compliance, HFD-3 lo,7520 Standish Place, Rockville, Maryland 20855. 

FDA also has concerns about the evidence on which you rely to support your conclusion that 
the four botanical ingredients in your notifications will be reasonably expected to be safe for 
the suggested or intended uses. 

Much of the history of use information you submitted appears to be selected pages printed 
fi-om commercial magazines or promotional literature. Some of the sources of these articles 
were not identified nor were the specific ingredients in your notifications mentioned in the 
articles. These articles primarily focus on anecdotal use for disease conditions and do not 
address safety. The statements in these articles cannot be validated and are not corroborated 
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by scientific data. Although requested, you did not provide us with photostatic copies or 
reprints of all of the abstracts or the complete reference citation for what appears to be an 
excerpt from a reference book. Consequently, those abstracts and excerpts were not 
considered in our review. 

We are also unsure if the botanical ingredients described in some of the scientific literature 
were the same as those described in your notifications. Further, we are not sure if the specific 
genus, species, and author citations are correct for two of the botanical ingredients. Although 
we searched a number of botanical databases, we could not find the specific Latin binomial 
names Mormadica charantia L. and Lagerstroemia specious L as stated in your 
notifications. We are aware of the Latin binomial names Momordica charantia L. or 
Momordica charantia Linn. and Lagerstroemia speciosa L. or Lagerstroemia speciosa (L.) 
Pers. However, when referring to your botanical ingredients in this letter, we will be using 
the Latin binomial names as stated in your notifications. 

We also have concerns regarding the scientific information that was submitted. Most of the 
scientific articles and unpublished reports in your notifications primarily address use of the 
study ingredients as drugs to treat specific disease conditions and do not provide adequate 
evidence of the safe use of the specific ingredient. Also, it was not clear if the ingredients 
used in some of the studies were the same ingredients (genus, species, and author citation), 
the same part of the plant, or the levels per serving dose, as those stated in your notifications. 

In your notification on Vitex negundo L (BioFlu/Bio Vitabronch), you submitted a summary 
of an unpublished, uncontrolled, open label study evaluating the safety and efficacy of Vi&x 
negundo L (Lagundi) tablets as an antitussive agent. The trial titled Section 5.2:Phase II 
Clinical Trial was conducted from January to December 1984. Twenty-five subjects were 
enrolled, 20 children and 5 adults. Subjects were described as having acute asthma (n=4) or 
upper-respiratory, non-bacterial infection (n=21). There was a single concluding statement of 
safety that noted that there were no untoward side effects noted or volunteered. No details or 
specific data on safety was provided. We also note that the actual dose level in each tablet 
was not stated. Further, subjects with present or past disease conditions were explicitly not 
enrolled in the trial as stated in the exclusion criteria of the study. This is of particular 
concern since under your conditions of use there are no recommendations to restrict its use in 
persons with pre-existing disease conditions. 

In the report of a randomized study comparing lagundi (15 mg/kg taken every 8 hours for 
3 days) to theophylline (3 mgIkg taken every 8 hours for 3 days) for the treatment of acute 
asthmatic exacerbation (a disease condition), forty-three subjects were enrolled, however; 
3 subjects dropped out after 24 hours. Twenty of the subjects were exposed to lagundi. The 
analysis was done on forty subjects, 6 males and 34 females. For almost all outcome 
measures the theophylline group was superior to the lagundi group. Adverse events were 
noted for 8 theophylline subjects and 5 in the lagundi group. In the lagundi group, the side 
effects noted were emesis (2 cases), palmar desquamation (2 cases) and increased urinary 
frequency (1 case). The author did not comment on the subjects that developed palmar 
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desquamation. The author also expressed concerns about the inadequacy of this study and 
recommended further evaluation and investigation of lagundi. 

We also have concerns regarding the short exposure time to lagundi. The total clinical 
exposure cited as a safety database consists of only approximately 45 individuals with only a 
maximum exposure to lagundi of 72 hours. Considering that you did not indicate any 
limitation or duration of use, these studies do not address chronic use or long term use. 
Further, we have concerns that subpopulations with present or past medical conditions that 
were excluded in the study, were not recommended for exclusion under your conditions of 
use. Accordingly, the study cannot support the conclusion that lagundi is reasonably expected 
to be safe if marketed as a new dietary ingredient for the intended or suggested use. 

In the notification for Blumea balsamzjkr L. (BioRenal), you submitted sections of a larger 
unpublished study labeled as “7.0 CLINICAL TRIALS.” The subsections are; 7.1 “Phase I: 
Sambong Tablet as Diuretic”, 7.2 “Phase II:Clinical Trial of Sambong Tablet as Diuretic,” 
7.3 “Phase II:Sambong Tablet as anti-urolithiasis,” 7.4, “Phase III clinical Trial of &mea 
balsamzjk L (Sambong) tablet in the treatment of urinary tract stone: a randomized double- 
blind placebo-controlled study”, and 7.5 “Extended Phase III Open Trial of Blumea 
balsamzpr L (Sambong) for the treatment of urinary tract stones.” 

All of the studies were small. Overall, 59 subjects were exposed to Sambong across all 
5 studies. Exposure time ranged from 2 days to a maximum of approximately 6 weeks. Most 
of the exposures were less than 6 weeks. 

In the studies for diuretic use, we have the following specific comments. No mechanism for 
the diuretic activity was ascertained, yet based on the conclusions reached that the diuretic 
effect of Sambong was comparable to thiazide diuretics, Sambong use may pose a safety risk 
in a normal population or in a subpopulation who may be also using other diuretics. The 
studies did not sufficiently address safety. Based on the conclusions in the study that 
Sambong tablets produced statistically significant diuresis and chloriuresis comparable to 
hydrochlorthiazide given at 50 mg in 2 divided doses, we have concerns that this may pose an 
electrolyte imbalance risk in normal populations or in a subpopulation with certain present or 
past medical conditions. Your recommended conditions of use only excluded use in lactating 
or pregnant women. Your recommended use in adults 18 years old and over neither included 
instructions on limitations or duration of use nor excluded use for any other populations that 
may be at risk either for using diuretics or due to concurrent use of other diuretic agents. 

In addition, we have concerns regarding the implied use of BioRenal to treat or prevent 
kidney stones, a disease condition. We have significant safety concerns that consumers will 
not be able to self diagnose this specific disease condition and that prolonging medical 
treatment may lead to more serious health consequences. 

In your notification for Mormadica charantia L.- Makiling v. (BioDiamed), the only full text 
journal article, was a general summary on the anti-diabetic properties and phytochemistry of a 
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botanical Momordica charantia L. Please note the difference in the Latin binomial names for 
your botanical ingredient and the botanical cited in the article. The article primarily focuses 
on general efficacy, and not the safety of the seeds or juice of the plant. It does not address 
the specific plant part or form (the pure leaf powder) or the serving levels as that of your 
ingredient. Further, the in vivo animal studies information presented a general overview of 
referenced toxicity studies and focused primarily on the juice or extracts of Karela. You did 
not provide the referenced full text journal articles in your notification. We are unsure if 
Karela is the same plant source or plant form as your ingredient. Nonetheless, the animal 
toxicity information did not provide any dosing levels used nor did it address the specific 
plant form described in your notification. 

Thus, we conclude that the evidence of safety from the article was minimal or lacking and no 
conclusions of safety can be drawn from the report. We also cannot draw any safety 
conclusions from the other published report on the hyperglycemic activity of polypeptides of 
a plant source (fruit, seeds, and tissue). That report focuses on a peptide isolated from the 
seeds and tissue of a botanical variety, Momordica charantia Linn. and does not describe the 
specific plant part (pure dried leaf powder) described in your notification. Further, the report 
primarily addresses hypoglycemic activity of the peptide and the only safety information is a 
statement that referenced a study using a polypeptide-p-ZnCl in three juvenile patients. A 
photostatic copy or reprint of the full published text of that citation reference was not included 
in your submission. Thus, no conclusions regarding safety can be drawn from the report. 

In your notification for Lagerstroemia specious L., the study submitted appears to be an 
unpublished trial titled “The Clinical Study on the Water Extract of Leaves of Lagerstroemia 
specious L for Mild Cases of Diabetes Mellitus.” Twenty-four subjects over the age of 
20 years were studied. There is very little information on safety in this report and it is unclear 
if the study was a single or double-blinded study, a critical concern in safety analysis. The 
only statement regarding safety was a statement that all 24 subjects did not have any adverse 
effects. In the absence of detailed safety data and the small size of the study, there is very 
little evidence to conclude that the ingredient can be reasonably expected to be safe for its 
intended or suggested use. 

Overall, the evidence of safety provided for all four of the dietary ingredients submitted is 
either minimal or lacking. All of the supporting studies were of a short duration, without any 
evidence demonstrating safety with chronic exposure. You indicated that under conditions of 
use these ingredients in general, were to be recommended for use in adults (18 and over) and 
were not to be used by lactating or pregnant women. However, the study exclusion criteria 
specifically excluded subpopulations with certain medical conditions from the studies. This 
may be of particular concern, because under your conditions of use you did not indicate any 
limit or duration of use for the four botanicals and persons excluded from clinical trials are 
not excluded under your recommended conditions of use. 

We have determined that the history of use information you submitted in all four of your 
notifications has limited utility in evaluating the safety of these ingredients if marketed as 
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dietary supplem ents. In conclusion, the inform ation in your notifications does not provide an 
adequate basis to conclude that Vitex negundo L., BZumea baZsamz&u L., Mormadica 
churuntiu L.- M akiling v., and Lugerstroem iu specious L. are reasonably expected to be safe 
when used under the recom m ended or suggested conditions of use. Therefore, any product 
containing any of the botanicals listed in your notifications as Vitex negundo L., Blumeu 
bulsumiferu L., Mormudicu churuntia L.- M akiling v., and Lugerstroem ia specious L. m ay 
be adulterated under 21 U.S.C. 342(f)(l)(B) as a dietary supplem ent that contains one or m ore 
new dietary ingredients at levels for which there is inadequate inform ation to provide 
reasonable assurance that they will not present a significant or unreasonable risk of illness or 
injury. Adulterated or unsafe dietary supplem ents are prohibited under 21 U.S.C. 331(a) and 
(v) from  being introduced or delivered for introduction into interstate com m erce. 

Your notifications will be kept confidential for 90 days after the filing date of 
February 11,2002. A fter M ay 11,2002, the four notifications will be placed on public 
display at FDA’s Docket M anagem ent B ranch in docket num ber 958-03 16. However, any 
trade secret or otherwise confidential com m ercial inform ation in the notifications will not be 
disclosed to the public. 

P rior to M ay 11,2002, you m ay wish to identify in writing specifically what inform ation in 
your notifications you believe is proprietary for FDA’s consideration. Nevertheless, our 
Center’s F reedom  of Inform ation Officer has the authority to m ake the fmal decision about 
what inform ation in the notifications should be redacted before they are posted at Dockets. 

If you have any questions concerning this m atter, please contact us at (301) 436-2371. 

Sincerely yours, 

Felicia B . Satchel1 
Director 
Division of S tandards 

and Labeling Regulations 
Office of Nutritional P roducts, Labeling 

and Dietary Supplem ents 
Center for Food Safety 

and Applied Nutrition 



KELAIRON CORPORATION 
1675 West 2750 South l Ogden, Utah 64401 

Phone: 801-394-4558 l Fax: 801-394-4559 
Corryate Sales Office Phone: 801-627-3050 l Fax: 801-612-9191 

Toll Free: l-800-201 -6896 
email: biomin@k~latroncoap.com . 

Mr. Gary Coody u 
Office of Nutritional Products 
Labeling and Dietary Supplements (HFS-805) 
Center for Food Safety and Applied Nutrition 
Food and Drug Administration 
5 100 Paint Branch Parkway 
College Park, Md. 20740 

Dear Mr. Coody, 

In reference to the submission of information on the botanic& 
trademarked Biodiamed, Biodiamend 
Biorenal and BiovitabroncMBiovitaflu in accordance with the regulation: 
TITLE:21 FoodAndDrugs 
Chapter I - Food and Drug Administration 
Dept of Health and Human Services 
Part 190 - Dietary Supplements 
Subpart B-New Dietary ingredient Notification 
Sec. 190.6 Requirement for premarket notification 

Please accept the enclosed modified pages which include Directions (for use) under the 
Condition of use clause. 
Also enclosed are additional materials (clinical trial data)on Biorenal for your review. 
I believe this was the missing information. 

Please call me directly at my office in North Carolina, 252-234-7160 if fi.uther 
information is needed. 
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From; 
Maly Am cord-Mi 
~ebtron Corporation World Headquarters 
1675 West 2750 South 
Ogden, Utah 8440 Pbone (801) 3944558 
Kelatron Corporation Botanicat Divition 
2145 Barefmt Park, SW 
Wilson, North Carolina 27893 Phone: (252) 234-7160 

. .”  

C.l&e of Nutritional Products 
Labelmg and Dietary SuppIements (HFS-805) 
Center for Food Safety and Applied Nutrition 
Food andDrug AdminiM 
51OOPaintBraochParkway 
couege Park, Md. 20740 
AttcmGaryCoody 

l .  In accorda cc w& 
TlTLE:2&MGnugs 
ChapterI-FoodanclDnqAdmhhath 
DeptofHtahhandHmnanh’iccs 
Ptrt190-DietaxySuppkwnts 
Subpart B-New Dietary @redi-Notitication 
Sec. 190.6 Req- br prtmarkct not&&on 

(I) Name and addrtss of diibutqt: Kelatron Corporation 
1675 Weat 2750 South 
0~utah84401 

(2) Name of new dietaw inartditnt: BioDiamtd (M&ma&a chamntia,L - Makiliag v. ) 

(3) Ducriatioa of new inercditnt; Biodiamed is the bulk pure leaf powder of the plant iUomordir 
charanriu, L. makJing variety harvested for medicii purposes in the Philippines. There has been clinical 
research done on the e&ctiveness of this plant for lowering blood sugar. It is currently in uw in the Asian 
market under the name Ampayala which is the local name for the plant in southeast Asia. 

(3) (i) Level of ntw inertditng tht product contains only the pure pIant leaf powder and 1~) other 
substance to be sold in bulk powder form to retail manuf&urers. 

(3) (ii) Condition of uy: h general to be used by adults (18 and over). Not to be used by lacta@ or 
pregnant women. Directions for use: mgcapsulesthreetimesperday. 

2 l y- f? 



From: 
Mary Ann Coral-Amasifuen 
Kelatron Corporation World Headquarters “I 
1675 West 2750 South 
Ogden, Utah 8440 Phone (801) 3944558 
Kelatron Corporation Botanical Division 
2145 Barefoot Park, SW 
Wilson, North Carolina 27893 Phone: (252) 234-7160 

Office of Nutritional Products 
Labeling and Dietary Supplements (HIS-805) 
Center for Food Safety and Applied Nutrition 
Food and Drug Administration 
5 100 Paint Branch Parkway 
College Park, Md. 20740 
Atten: Gary Goody 

In accordance with: 
TITLE: 21 Food And Drugs 
Chapter I - Food and Drug Administration 
Dept of Health and Human Services 
Part 190 - Dietary Supplements 
Subpart B-New Dietary ingredient Notification 
Sec. 190.6 Requirement for premarket notification 

(1) Name and address of distributor: Kelatron Corporation 
1675 West 2750 South 
Ogden, Utah 84401 

(2) Name of new dietarv ingredient: BioDiamed (Mormadica charantia,L - Makiling v. ) 

(3) Description of new inpredient: Biodiamed is the bulk pure leaf powder of the plant 
Momordica charantia, L. makiling variety harvested for medicinal purposes in the 
Philippines. There has been clinical research done on the effectiveness of this plant for 
lowering blood sugar. It is currently in use in the Asian market under the name Ampayala 
which is the local name for the plant in southeast Asia. 

(3) (i) Level of new inpredient: the product contains only the pure plant leaf powder and 
no other substance to be sold in bulk powder form to retail manufacturem. 

(3) (ii) Condition of use: In general, to be used by adults (18 and over). Not to be used 
by lactating or pregnant women 
(4) History of use:!ee attac 

(5) Signature 
u 
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From: 
Mary Anncoral-Amasmll 
Kelatron Corporation World Headquarters 
1675 West 2750 South 
Ogden, Utah 8440 t Phone (801) 394-4558 
Kelatron Corporation Botanical Division 
2145 Barefoot Park, SW 
Wilson, North Carolina 27893 Phone: (252) 234-7160 

%ice of Nutnttonal Products . . 

Labeling and Dietary Supplements @IFS-820) 
Center for Food Safetyand Applied Nutrition 
Food and DrugAdministration 
200 c street SW 
Washington, DC 20204 

;. ;.: 
In accordan&vith: 
TITLE: 21 .Food And Drugs 
Chapter I-Food and Drug Administration 
Dept of Healthand Human Services 
Part 190 - Dietary Supplements 
Subpart B-New Dietary ingredient Notification 
Sec. 190.6 Requirement for premarket notification 

(1) Name and address of distributk Kelatron Corporation 
’ 1675 West 27509011th 

Ogden, Utah 84401 
(2) Name of new dietary ingredient: BioDiamed (Mormadica charantia,L - Makilmg v. ) 

(3) Description of new ingredient: Biodiamed is the bulk pure leaf powder of the plant 
Momordica charantia, L. makiling variety harvested for medicinal purposes in the 
Philippines. There has been clinical research done on the effectiveness of this plant for 
lowering blood sugar. It iscurrently in use in the Asian market under the name Ampayala 
which is the local name for the plant in southeast Asia. 

(3) (i) Level of new iuzredient: the product contains only the pure plant leaf powder and 
no other substance to be sold in bulk powder form to retail manufacturers. 

(3) (ii) Condition of use: clinical trials indicated that BioDiamed may have some blood 
sugar lowering properties in vivo and therefore the recommended use is that it may be 
helpful for blood sugar regulation and type II Diabetes mellitus. 
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Each capsule contains 500mg Ampalaya leaves (Momord/o L.,Makihg variety). 

OTHER NAMES: Pmpu/ayo Fq.) Ptnargosr (Bik.) Q%fiu (Bis., Bon.,If.) 4’urrb (Bik, Ilk,!Sul.) 
BlLergorrrd (Engl.) 

Ampalaya is a very common and highly nutritious vegetable widely cultivated throughout 
the Philippines. Both the leaves and the fruils are edible and rich in Vltamlns A, B and C. 

It is also a good source of Iron, Calcium and Phosphorus. According to the FNRI, each 
1OOgm of cooked ampalaya leaves contain the following nutrients: 

Our ampalaya vines are cultivated and nurtured in an exclusively organic and 
environment-friendly farm. The leaves are harvested only by trained personnel and 
processed into capsules in a BFAD-registered Pharmaceutical facility complying with 

Current Good Manufacturing Practice (CGMP) standards. 

Traditional / Folklorid / Ethnomedical Uses 
Traditional healers have long used the leaves, roots and fruils for fever, intestinal 

parasitism, cough, diarrhea, burns, skin diseases and headaches. It is also commonly ’ 
used for diabetes and as a blood tonic. 

The National Integrated Research Program on Medicinal Plants (NIRPROMP) has 
confirmed the safety and efficacy of Ampalaya (Makiling ,variety) in lowering blood sugar 

levels among diabetk patients. Presently, the Department of Health 1s prornotlng 
Ampalaya (Makiling variety) as one of the ten (10) plants for publk consumption. 

our Ampalaya capsules contain only the Makilling variety which has been studied hY . 
the NIRPROMP and validated for its blood sugar lowwing effect. . ’ 

RECOMMENDED DOSE : Initially 2 to 3 capsules 3x daily. Dose may be adjusted . 
depending on blood sugar levels. 
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Effect of Momordica charantia (Karolla) extracts on fasting and postprandial 
serum glucose levels in NIDDM patients, 

Ahmad N, Hrssan MR. Halder II, Bennoor KS 

Department of Pathology, Sher-e-Bangla Medical College, Barisal. 

Effect of Momordica charantia, a bitter vegetable popularly known as Kamlla, on fasting and 
pod prdid (2 hours afkr 75 gm uml ghwse intake) serum glucose levels were studied in 100 
cases of moderate nim-insulin dependent diabetic subjects. Drinking of the aqueous 
homogenized suspension of the vegetable pulp led to significant reduction (p < 0.001) of both 
fasting and post-prandial serum glucose levels. This hypoglycaemic action was observed in 86 
(86%) cases. Five cases (5%) showed lowezing of fasting se~ll glucose only. 

Publication Types: 
. Clinicaltrial 
. coutrolled clinical trial 

PMIDz 10758656, U: 20221826 



946 MEDICINAL PLANT8 OF TW!l m.INES 

Rivera 488 conducted a preli- &en&al investigal;ioa of 
the drug, Momordica charantia L, WE& is used empirical& in 
Puerto Rico for the treatment of diabetes zr&Wus. His findings 
are a8 fOuOW8: 

1. Determinations of total solids, etbaroliibh &XX&, &o&A&&de 
extract, crude protein, crude fiber, oa.zbolwdrz&q ash, a&ium, ad 
pho8ph0~ in the roots, atems, leaves amd green hpit of &e plant, as 
well es in the whole plant itself. 

2. D2d.a on the amounts of extractive removexl by various solvents and 
the influence of particle size on the amount of extractlv~ 

3. Results of the application of DragendorfY’s method of successive 
extmctions of the drug with petroleum ether, ethyl ether, alcohol, and 
water. 

These data, when reviewed, indicate: 
a. That the petroleum ether estractive includes a highly aromatic 

ethereal oil, a tied oil, traces of free fatty acids and carotene; 
b. That the ethyl ether portion contains chlorophyll, a glucoside-like 

substance and resin; 
c. That the alcohol fraction contains alkaloi& (probably ho), one of 

which is Momordicin, a glucoside-like substance, and a crystalline substance 
of unlarown nature, which is being investigated further; 

d, That the water-soluble extractive includes a saponin-like substance 
and mucilaginous bodies. 

The root8 and the leases are official in the Mexican (l-4) 
Pharmacopceia.g2 

Steyn 881 quotes Descourtilz, who states that two or three 
d.ra&ms of the fruit taken internally will kill a dog. Rivera 488 
say8 that the drug exerts at least some hypoglycemic action 
on rabbits. 

In the Philippines it is reported that the juice expresrsed 
from the green fruit is given for chronic colitis. It is also 
found to be good for bacillary dysentery. It probably acts a8 
an astringent. The dose is 1/2 glassful every other day. The 
juice of the leave8 is given in the amount of a teaspoonful 
daily for children’8 coughs. Father de Sta. Maria 805 mentions 
the early use of the leaves and shoot as a vulnerary. Guerrero 249 
reports that the sap of the leaves is used as a parasiticide, 
and the fruit, when macerated in oil, as a vulnerary. 

According to Greshoff ~84 the vine is used in Batavia as an 
anthelmintic, purgative, and emetic. Rivera 488 report8 that 

mBruntz and JaIoux, p. 209. 
m Greshoff, p. 88. 
yg Guerrero, p, 242. 

‘* Rivera, p. 295. 
ar De Sta. Maria, p. 2G. 
IoL Steyn, p. 389. . 

iaC&atheplantisusedinthe~ Qfllia~meIlitns. 
It is also used for wosmds w&h ai2 r&r&e to 0th~ ki7.d 
of ttxkdmm$ for skin diseases, and for sterility in W0nWL 
IXivera- quotes Diaq who mentions the u8e of the Plant+ in 
fnerto Rico in the treatmenfofdial&es. Thevineiswd- 
known a8 a clrug for the treatw& of chronic ulCqs in the 
stumach. 

Dalziel ss repckts that &e. root is somethus used as an 
ingredient in aphrodisiac $rescriptions and, along with i$e 
bit or se&s, is also used as an abortif&e* as well as 8 
remedy for urethral dii. waddell ~00 says that a dewc- 
tion of the root causes abortion. Watt= states that in India 
the rOOt is used ‘as an astringent, and is applied e?rternallY 
to haemorrhoids. 

According to Holland m* a deco&ion of the leave8 is u8ed 
&as a stomachic in Lagos. I&mock 17s reports that the leaves 
are administered as an anthehnintic and are applied externalry 
in leprosy. Menaut 36f consider8 the l&es a8 antippetic. 
Drury 172 quotes Rheede, who states that the whole plant, p$- 
verized, is a good specific externally applied in leprosy and 
malignant ulcers. Burkill LQ reports that it is common to pound 
the leaves and apply them to skiu diseases in India, Malaya, 
and elsewhere. Burkill and Haniff 93 state that they are applied 
in case8 of burns and scalds, and diarrhea. Gimlette and ’ 
Burkill 820 report that the leaves are applied as a poultice for 
headaches. Watt 603 says that an infusion, of the leaves act.8 
as a febrifuge. liirtikar and Easu 316 report that the juice Of 
the fresh lezvos acts a8 a mild purgative for children. Ainslie’ 
reports that in Jamaica the natives use boiled leaves and a 
deco&ion of the plant itself equally often to promote the lochiae. 
De GrosourdJ 240 writes that, in the Antilles, a sweetened de- 
co&ion of the leaves is considered a powerful emmenagwue, 
and an effective vermifucre. 

Gimlette and Burkjll zm state that the flowers enter into an 
iufusion for asthma.. 

’ .4inslic, 11. 274. =*’ De Grosourdy, v. :s, in, 215. 
*’ Burkill antI Hnniff. p. WJ. fy Holland, p. 333. 
“’ Durkill. it. 1485. s’d Kj&ikar and Rasu, I). 590. 
Ix Dalzicl, 1). 62. rnr Menaut, p. 23% 
‘p Jmlry, 1’. 295. ‘I,* Rivera, p. Z!J?. 
‘:” Dymock, p. 340. ‘*’ Wad&II, pp. 296, 540. 
*’ Gimlette and Burkill. pp. 33% *‘e Watt, v. i?, p. 2.50. 

358, 360. 
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Each Capaule COW~B !!00mg Ampalaya leaves 
~lca C-L, Maldling variety). 

OTHER NAME3 : e Cra) A=qp=(Blk) 
SolEp ( Ms., Bon., If. ) @kz ( elk, Ilk, Sul. ) Wtq0mnf 
(End. 1 

Ampalaya b a very common and highly nutritious vege- 
table widely cultivated throughout the Phlllpplnes. Both 
the leaves and the fruits are edible and rich In Vitamins 
A, B and C. It Is also a good soume of Iron, Calcium and 
Phosphorus. According to the FNRI, each lOOgin of 

-------. 151 rns 1 

Our ampalaya vines are culthmted and nurtured In 
an exclusively organic and envlronmenttiendly 
farm. The leaves are hatvested onty by trained per- 
sonnel and pm IDao cDpsDle8 ID D 
BFAD=q@Wd PbammamtlalfadlRy 
CDmplyiDg wltb cDmeDtaoDdMDDDfDe= 
trrlog PrDeuce (CeMP) stamd8rdsm 

Traditional I 

Folkloric / Ethnomedical Uses 

Traditional healem have long used the 
leaves, roots and fruits for fever, Intestinal 
pdmsltlsm, cough, diarrhea, bums, skin 
diseases and headaches. It is also corn 
monly used for diabetes and as a blood 
tonic. 

The National Integrated Research Pro-m on MS 
dldnal Plants ( NIRPROMP ) has confirmed the 
safety and efflcaq of Ampalaya ( Maldllng vari- 
ety ) In lowering blood sugar levels among diabetic 
patients. Presently, the Department of Health Is 
promoting Ampalaya (MaIdling variety) as one of 
the ten (la) plants for pGnsumpt!on. art 
AmpdDyDcDp8DhcoDtDlDoDlythe 
MDkNrDg vmbtywbkh bD8beeD8bd- 
Id by Um NIRPROMP amd vaIldated fbr 
ltsbloodsDgDrlowDdDgeffect 

RECOMMENDED DOSE : 
Initially 2 to 3 capsules 3x dally. Dose may be ad- 
justed depending on blood sugar levels. 

liormorelnformaUon 1 
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id ~ltJ'rJuf&bi' C/J,lt."JlJrl I 

(Cucurlhaccac) luvc been r11c r+xl of vvci a Iwid~rd 

s&cdii articles dcscribiiig lhci4 @wiiwulu&8l VI l'l'y- 

tuchcukd prupcrtics.'Ilw aim of d!is rcvicw is tv SIIIIIIIW- 

ire rile cvidctrcc for the al*i-Jidmic pfupctticr vf MUrhUr- 

&I dJWa31lhl, IWCSCllt itC +JlvI’ ~‘hyhKhClll iC~~ c4hlSti~\l- 

cnts arid discuss llic yvrsiblc ~o”~.hiUll bctwcco dir two. 
. 

;. * . . 

. . 

. 

i~ii~l~l~l plici't. I~ollow~~~~; (I'is, Ixid'c~~l.'lc tl d. (IYSI) 
rw~ird mI R srwly i" 'I I\&'\ l4IWM w'\p\h'\s 4ivi'y.i" 

llir \Iiiitrcl Kii~~;doiii. Aciiic a~l"d"is1ra&"' 01 h&h juice 

willi i' ,;hosr lud ~rsuld i'r a sil;'8ilic:u't i'~q~'ovc"'c~'t i" 
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Stctlaids . 
.cllrrrlhl . 
(Flgucc I) 

Mtimordicocirkr ' 
(l3gurc.I) * * 
Acylglurol~lrlrruls 
ti1wknoylglucupyr~rrusyl~lcrp~1crul 
Alllino Adds 
&& .\' . . ..* . . _. 

Fatly acids 
Cslac~upyrmoryldilii~ulci~yl~ly~~lul 
Plmmlicroni~om& . 

P-imdin. Vhulin 
Acid e~ltnnulhcciuo 

-- . -., 
i1dS (111 p~iic11tCral nhiii1isiraliut1. 

' 
;:,:I )i\ r'::ci>:* 

, 

ricwcd wirl1 3uiiic sq~iciua. 1 IVWCWI, a&rills\ Ihis, IliC~c 



cuma ill .fiii;r; 

:,,,rr.- 

. 



Siimasteno); rrignrrs1odicaul WJ ~iigtil~ri~Ji;~rulgl~c~~ide 
‘his leaves. ** :!a. 
Cucurbi\n-S,24-dicnd \plriil poll ml srrd). 

Si1usrcruland ri1or1erol glucuridc ftvu~ rcrirl IXUIS ul JJ~PIII; 
~101 imiconvulrrtit or aiiii-irrllarilii\;lir~ry. 
Momordicincs I.11 and III (IGgurc I); bier blycusidcr II~III 
IWCJ. '.,A . 

ulnldcll 8lld 

5aAIw8 I1 Y7Y) 
I:ichc Cqhc (IYIIY) 
La1 Cl aI.(IYYU) 

Yawda II al. (IYS4] 

Momurdicinc II fccdingdctcrrcm IO ted I~umpkicr bcc~ks. mmknwia~la (19 67) 
3 Cucurbilanc rriicrpcnuidr (nor wucwrdiciitcs) IIOICI IC~VCS. katupc ct al. (1990) 

*. . ..?‘. 
hlkrloidr: *. . - From wliolc jilool; whirc prccipnrrc wiih Mayc~s rcagcnr. ICivaa (IY4l) 
(rtrtcharackriscdj i :. J~roni whole ~ilaiil; dust dcpcnJcc*l aclii-ilill~oilltarury cllcci. La1 ct d.(tYYCl) 

. . Tcftiary alkaloidsin rlcohul cnlr8cr ul Iraves. Ulubclc~~ rd Sauknwa ( IY;'Y) 
_- 

Amino Acids ".' " 
*. 14 '.,~..'r, ,, ‘ * 

y-Amino bulyric acid; iclay tc hyplcmivc prinriple. Uurand ctal.(IY62) 
. ' ,.. 

Pro1cirts' .*: !I: 
! .  

... : Guanylarc cyclasc inhibilur lturu lelvrr (:IwI lipr ftuii). \'rscly cl al. (IY77j 
. . . . ;;.j. . 

.Lwng-Chain'!/l,. *: : : 
. . * -* ;;:. 

Hcnlriacoi~lai~ul. Lnl Cl al. (IPYU] 
'CompcnmiJr' : Triacumrnul: n-uctosan; t,llytost'llillt;lrriclc. Ulubclc~~ and Sankrwa (1979) 

<, ;I*,... 9 ** . . 
. :.r, . .:. . . . . ** 

been isohcd from the seeds (Duttr et al., IYBt;Uarrou CI 
al.,‘l982). Tlais~“alk$uid” 1~s tern (uund to induct hypu- 
glycocmio in rats at an inlrapctironcal ‘dose cquivalcni 80 
16 g of %cdipcr kg body weight (Ihdo ct d., 1990). Kc- 

. dar and’chakrabarli (lY82) Iound the seed pow&r tu bc 
orally effective in rabbits at l-3 g per kg body wcigln. l’hus 
vicinc may not accouiil for all the activity 1.4 Ilic seeds. 

Kokro corrryu&+ $rivos&a ct al. (1993) isolat;J CIJICC 
non-stcroidalLypoglyct&c compou~dt (K&a 1 b, i I 1 a 
and 111 b) lrom the fruit wllich differ lrka,carlicr rqtoc red 
principl&; ic. &insulin or chrraatia. The rtruc~urc of tl~csc 
compounds was notclucidatcd. . . 

.I !' 
. ., . . . 

Other phatmecological and toxicological 
ptupetuos’; ‘: _. 

. 
A number of e&u1 Mornordiccl clrararcricl.uerclatcd IO 

di&ctes*havc!bccn ii~vcsti~atcd. No data*is available 011 
standard toxicity parameters c. 6. LD,, values of the iuicc, 
se& or piants. Howcvcr sumc informalion un toxiriry is 
av&& from obscrvadons made during cxpcrie~cntal or 
clinical USC of Monrordiw chururrfiu extracts in anio~als UI . 
humans. .* *, *. . 

anti-cancer. Protein fractions okahcd Iron, he bruit md 
seed of ~omordico &rurrliu IWC TIC ability to inhibit ccl1 
growth, guanylate cyclasc activity and ribosumal activity 
(Table 2,3). West et al, (lY71) dcmvnstratcd inhibitory cf- 
kcts of whole plant extracts on seedling root growth, divi- 
sion of k&cd =a urdtin cgp, rat foctal growth \i( iajcsr- . 

l 

-, . , 

7.:- . . 
. 

. -:t 
,,, . 

. . ;.a. .;\ 

. .’ 

cd 'ori clay of mr1ing) and tl8c giuwrli of I-lcpl cells in cul- 
ture. 'l%ry also rcpori 0 ringk cast sludy 01 a Icutiacmid j& ‘- 
ticnt in WIIOIII regular intake uf ~IIC extract led to; fall ‘iii 
white blood cell COUIII, and WI itlcrc:lsc iu blood hac~aoglu- 
bii\. . 

A~lfiuirtrl. 'I'lic ~rowlli ul hcrpcs siiiiplcx virus I (I&I *lip- 

m:si ct al.. 1YY2) nlid IIWWI~ iiilliiuiiorlclizicr~cy riru*. ! 
(Lilsun c't al., lY88; Lcc-I~l~~~~gci al., tYY0) is iiihilitcd ly 
kaccla extracts. lncrcascd l-cell count aed~a liotmalisation 
ol Ilic CU d/CD 8 ratio scciucd IL v~cuf ir three HIV posi- 

live paliciw t$vcu regular dusts of karcla juice iZhar\b, 
IYYLbf. 'Ihc juice was atJcninisicrc\l as a rciaincd ciwim 
i. c. rcc1allp 'Illis may explain its appaicnt cflcciivciicss 
since the nctive anti-viral c0111p01~1t5 ul Morrrordiw C!IU- 
rmticl ate bclicvcd (ZharG, 1Y 92 1) to be tl~c yrotcirls u atut 
I)-u~olt\olcharin and Mhl’ (Table 3), which wvould be cx- 
pcctcd to wrdcrgo hydrolysis ly t~aucrrrtic cnzylncs il ad- 
8iiitiislcicJ by tllc oral wuw. 

Atr&csis c[{cclr. A inctltar~olic cxliacl ol rl~ seeds fro881 
uriripc Iruir has been SIIWII 10 prorlucc a markctl dusc-dc- 
l)ct&ut alrllgcsic cflcct in ~~licc aitd a ~nud weaker clfcct 
iii rats (IGswas et al., 1YY l), but usiug JiUcrcnt test syslciiis 
Lor rhc two spccics. Naluxorlc pcctrcauaent frilcd IU modi- 
ly the ana\Gcsic ICS~UIISC, su~gcuis~ \IraI opioid rcccplors 
wcic nut invulvcd. 

Anri~kr~frrr~mra~u~ c//cclr. A dose I clatcd anti-inllamina- 
rory clltct has ~CCII dcnionstratcd using caragceniii-in- 
Juccd rat Ibind-paw ocdcma (La1 ct al., l?YO). Free rackal 
scavcngiq.activity ul the j&c k uiffo [Itao, IYY 1) may bc 
involved. . ,,p1’.j:-: . 

’ 
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.a ..8: Hy(Iotci4siuc actiurr. “Ccrsscc” (aerial parts of Mtmrtrrdi- 
.*. ccl clramrrlidjcxtrm3 5li~~Wd n idd lrrtisicllt dcltrcs5or 
I... cffcct-ow irij&fion tu lhc ;Iu~uzsthctiscd Jog-(hg cl id., 
. lY62). Gamma ominoh~tyricacid has kcnsuggcrrcd IUIN 

rcrponsiblc for this cfkcr (Iluraml ct al., 1962). 
A/llifcrlilify’g~~ecl~. Oral adariaistratiun of kercln lruir 

1 . cx1ract (1.75 &lay lor: GO days) to male. dogs rcsultcd iii 
tcsticulnV lesions and *lass atruphy ol spcriimtogcnic clc- 

s mcnts (Dixit et al., 1978).‘Scrulu CIIZ~IIICS were ~~or~nnl im- 
plying that afl inlcrtility 51rm was induced without illtctiug 
gcncral metabolic activity in tlrc animal. ; 

A studyby Stcpka ct al. (1971) found that daily oral ad- 
ministration of the fresh juice of Motrtordica .(spccics IIU~ 
stated) Icaves to a group of fcmolc mice, reduced the l&l- 
ity catc. This was rcvcrscd vi1 withdrawal of the 1rcotu\cut. 

: No patholbgical chqfr wcrc’sctn in 6ny of the matcrn;\I 
9 0rgans;but in*some-cares, couccpti wcrexccu as uccrvlic 
l nuuscs. In'morc rcccnt wurk prutcins crpatlc of iiiducing 

abortions (a and fl rnumorcharins) and necrosis of ~IPCW- 
WI trophoblartr &WC been isolaicd from Morclorclictr AI- 
rmttia sccds.(Tablc.3). It is pussiblc that similar prorcins UC- 
curinthckavcs.Uterine blcrding)u4s LceniuduccJir~ prq- 

* 
. 

nant rats givcn.katc,la juice (6 laUkg) orally (Zhang 1 YYZ b), 
while 2 prcgnqncribbits given ,kqtcla juice (6 ml/kg) sul- 
fcrcd.utcrinc hacmorrhaoge and death witbin a few hours 
(Sharma’,ct ‘PI.,’ 1969). .No such clfcct was’ uu!$ in IWII- 

' plcgnPn, +,&B&y. < *,., s, ; !' : " I . . 4. :' :...' 1 1 

J$CC~S qn’growllr, ,6lood asd mm; lipids. Chronic ad- 
tninistrrtion, of .karcla extract (1.75 g orally per day fur 

* 20-60 days) !? dogs rcsuhcd in elevated lcvcls of scrunl 
cholcstcroltand!iibn-csmificd fntty acid;* but no. rignifi- 
cant changer&t btply weight or SC~UIII CIIZ~IIWS (D&it ct 
al., 1978). 39. mqinto+J. pn. a, diet c.ot@ning frcctt? 
dried .ka~~Fl~~~~ti.~,w~cks thowcd no’ih?n~~~. jtr (ood CUII- 
sumptioa t~~~;qr.g;owth ralc (!‘latcl ct ?I., 1993). At the 
end ,p!,@& p.ccod,.;.or6an weights .Jlivcr,&idncy, WSICS, 

. spleen, q+ls?pnd -he+rt) wccc .similrr to those of con- 

trol anim+sZ&od cc!1 coturIs, ccl1 volumc’and hacmog- 
obin, p?rt.~+rr*showcd qci significant difference to COW. II luliu ct al., maa, bl. I’hc childrcu a&cd ilircc ad lour 

tro& ppd,+:cr@n,c$, $$in’thc normal. ray&e. tlowcvcr iu 
tllir.stu~y,,I\!c~~;~~~ a .signikaut Jccrc+e.‘itl blood CIIO- 

I cquir0.l urgent tiicdical nrtciuion lollowing iugcstiul~ 01 a 
wake cxlracl of Morsurck4r chrurriid Icavcs and vines. la 

lcstCf0l.-,,.&.# i‘,(’ +?I . * . ., ‘I.‘.. . 
Hepofoioxicity.c.F~!lowillg tl~c administration of. k&cla 

buth casts, the Sorrosi (ccrascc) tea had ICCII adiilinistcrcd 

juice and’& c&tact \o rats (lqmvkg lpdy weight daily 
by their n~othcrs early in hc morning bclurc ally uthcr loud 

Ior 30 days),Pirerum’~gluramyl transferarc rud alkaline 
\vns Cullsumcd. Ucrwccu 1-2 hours oltcr iri~cstion,d~c chil- 
drcil crpcricriccd coiivulsious ~olluwcd by cuina. I)lood~~lu- 

phosphaptcl~,~~~ignificPetly CIWZN~ b~~~c~~$tcnt his- cusc was in the rcgio11 of 1 IIIM (uurmal raugc 
topatb$&$,$fc~ WCC not obst&, in $e Iivcr 
(Tcnncko?~~y;rl.l;~Y~~, Thercfor~ tlletc~g~.~~cd,cnzylalcs 

3.0-5.5 InM). Uulh lmticm rccovcrcd lollowing mauucnt. 

could cithcr.bc due to mccl~anirms not obvious at the histo- 
logical levclor.to cvymc iriduction:The p,cqalencc ?I Jil- 
atociin qndlot’congcstion in hc hepatic ccnttal veins and 

Corl~luslo~\ 

arso&tcJ’&t~.oids was Jwicc as high in. t&e juictgrcatcd 
group a; in’th;.ss!d.+ttact ucorcd and conlrol groups. Ng 

‘Ilic frui~;sccds and aerial pacts ol Muir~ur~i~ &mrtticr 

ct al. (1?9.4)&avt\.tounJ ha\ a- and fhomorclaarins cat\ 
tina bavckcn used as an atGii&ctii rcn$dy%in a nunhcr 

i&cc cytoplasmic bkcbr and orhcr morphological C~I~I~CS 

01 arcas of the world uonbly India, Sri &a$~; C%ina and 
the West hdics. Limittd studier OII bu~aatk Ilak shown . ..y..i- ‘. .;. 

III rul I~cpi~ocy~s irr iho. Sccrctiun ul v;rrious cu%yiuc 
IW*hs u1 cdl J;lillngC ir also rilisctl. 

l3~~~11 c(~~~~ iI8 nrtiftrdlJ. C0utit~uous sil@ *Jr wiw chily 
tJld :\Jlili\llstlillioli of krrclo juice (6 Id&l: \Jdy WCil:lll) 10 
6 ralhils rcsuhl iii ; aainia1s dying vfihi~l 5-25 *l.l;\ys: 
(Sharwa cc al., 19601. III an acu~c cffcct, prqpuu IN 11~ 
iiu~ui:~l rdihics, did \Vitliiii :I few Iioiiis cJl 1CWivi1I~ rhir 

dOSC (!hIr1lliI Ci d., l%d). his ~iWil kmh il1kC 

( IGlU wl/kg bully wcighr, ly intrqmi~oll~:~l route) bc- 
c:aiuc slul;gish ;itlJ Jicd withiu G-l 8 I~Juis. Y..h:u~~ (I 992 b) 

tc~ru~tcd her prcgll38lt rats &cd within :I hv hours 0r rc'- 
cciviug karcla juice (G III~~C body wcil;ht) urally. III norind 
mid rllunail diabetic rars l;ivc11 lhc s;1111c dose +ily, 
HO-YW died withill 5-23 days. AbJumiual ilrjcctiw of hc 
iuicc nt (15 wVkgbudy weigh) c~rrsccl &AI ill 6-ill hours. 
In rabbits rccciviug lOud/kg orally per day, he wnjuritg 
were rcpotd Whavc slro~~ toxic cIlc~,alll~~gl~ tl~c II~- 
lure of llicsccflccts waSnut givcu iii thr papc'; 

‘Ibsicily io ~JIUM~IJ. hlhougl~ toxicity has been ullscrvcd 
iu suiuc auinral SIudics, if cxir3~datcd (0 IWI~KIIIS, he rclc- 
~3IIcc 4 tl\c dose aid rwutc of ahiii~isiraliun trust bc con- 
sitlcrrd. A dust d G-IUIIII~~~ wuuld rcl~rcscut n dose of 
l \UOI~~-~UUUII~~ lur 811 adult. 'll~ IWl~~~ill nduli Jose is 
cluscr to JOinI, givcii orally.‘llicrc PIG 410 p,u~l$isjuzd rcyorts c 
of f:irul or sctiuuicllcctr in adults at this dusir., 

l'd ct al. (1968) rtportcd‘ tlrat ‘adll;i;l);tra!loil:lil~tl\c * 
iAce or Jricd juice you&r (cyuivntcni iu’LsO-5OQ,g of lhc 
Iruit) 10 diabciic paticutr led to abduinin;ll i&n and diar- 
1 I~w:L Zhaug 1 IYY 2 b) has rtscd orally ur rcctatly n&ninis- 
lricd fiuit juice to treat I-IIV-positive ~wlicills. I-lc reports 
llw1 thcrc is vccy luw clieicnl t&city. A yatictlt wlio had 
hcu l;iwn d~c iuisr &A~ fur uvcr tlrt& p$rS;.$iJ 1101 show 
ally change in blood chemistry or ally cithcr’i;&ward cl- . 
hxt. Liver, kidney, heart ur blood abnuru&&s have I IOC 

bcca rcportcd iti aiiy of Zhaug’s padcnts dcspirc 10116 term 
USC of Morrrordicil cltcrnlrr~i~t fruit juice. 

'L'lw wly wporl of a porciitially fatal rcactiuii iu hu~ii~its 
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